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A PRACTICAL PROCEDURE FOR THE SOLID-PHASE SYNTHESIS 

OF RACEMIC 2,2'-DIHYDROXY-l,1'-BINAPHTHYL 

M. 0. Rasmussen:b 0. Axelsson*." and D. Tanner' 

"NeuroSearch A / S ,  26B Smedeland, DK-2600 Glostrup, Denmark. bDept. Of Life 

Sciences and Chemistry, University of Roskilde, DK-4000 Roskilde, Denmark, 

'Dept. of Organic Chemistry, Technical University of Denmark, DK-2800 

Lyngby, Denmark. 

ABSTRACT: A high yielding solid-phase dimerisation of 2-naphthol by means of 

a ball-milling procedure is described. 

Optically pure 2,2'-dihydroxy- 1,l  '-binaphthyl (l), usually obtained by resolution, 

has found widespread use as a chiral auxiliary or catalyst in enantioselective 

synthesis. The oxidative coupling of two molecules of 2-naphthol (2) to give race- 

*To whom correspondence should be dressed. Present address: Nycomed Innovation AB, Ideon 

Malm0.S-205 12, Malrn0,Sweden. 

4027 

Copyright 0 1997 by Marcel Dekker, Inc. 

D
ow

nl
oa

de
d 

by
 [

R
M

IT
 U

ni
ve

rs
ity

] 
at

 0
6:

07
 3

0 
A

ug
us

t 2
01

3 



4028 RASMUSSEN, AXELSSON, AND TANNER 

mic 1 has been effected by a number of methods and the reaction has been 

performed in solution as well as in the solid ~ t a t e . ~ . ~  

2 1 

For example, a yield of 90% of 1 was obtained by coupling of 2 in 

dichloromethane solution using 1 mol % CuCl(OH)*TMEDA as ca t a ly~ t .~  

However, a disadvantage of this method is that the reaction must be carried out in 

rather dilute solutions. This problem can be overcome by running the reaction in 

tetrahydrofuran, but then the yield is significantly lower (60 %).5 A solid-phase 

synthesis of 1 gave a yield of 95%, but required heating of a finely powdered 

mixture of 2 and FeClp6H20 to 50".6 Since we have found it difficult to control 

the heating of powders we here report an alternative and practical method for the 

solid-phase synthesis of racemic 1. The reaction is carried out in a ball-mill which 

simultaneously effects the intimate mixing of 2 and FeClp6H20 and gentle 

heating of the mixture. Solid sodium chloride is used as an additive to improve 

the mechanical properties of the reaction mixture. By this method, yields of 87% 

(recrystallized material) have been obtained, and a typical experimental procedure 

is given below. 
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2,2’-DIHYDROXY- 1, l  ‘-BINAPHTHYL 4029 

Experimental 

The NMR spectrum was recorded on a Bruker AM 500 MHz spectrometer with 

CDC13 as the solvent and chemical shifts are referenced to TMS. The mass 

spectrum was obtained on a JEOL JMS AX-505W double focusing mass 

spectrometer. The melting point was determined with a Griffin melting point 

apparatus. The ball milling procedure was performed in a Fritsch Planetary Micro 

Mill Pulverisette 7. 

Procedure.- A mixture of 2 (1.0 g, 7.0 mmol), FeC13.6H20 (3.8 g, 14.0 mmol) 

and NaCl (3.5 g) was ball-milled for 1 h and afterwards stirred 3 times with 100 

ml of concentrated HCI, the last time overnight . The grey clay-like product was 

filtered off, washed with water until the washings where neutral and dried in 

vucuo to yield 0.98 g of crude product. Recrystallization from a mixture of ethanol 

and 0.1 M HCI (1:l) gave 1 (0.87 g, 87%) as a crystalline solid, mp. 213-216 “C, 

lit. mp. 216-218 “C. ‘H-NMR: 6 7.98 (d, J = 8.9, 2H), 7.90 (d, J = 8.0, 2H), 7.39 

(d, J = 8.9, 2H), 7.38 (ddd, J = 8.0/7.0/1.2, 2H), 7.31 (ddd, 5=8.5/7.0/1.3, 2H), 

7.16 (d, 5=8.4,2H), 5.04 (Broad, -OH, 2H). MS (EI): m/e = 286 (M’). 
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